Rice is an important cereal in the world, uncovering the genetic basis of agronomic 3 0 traits in rice landraces genes associated with agronomically important traits is 3 1 indispensable for both understanding the genetic basis of phenotypic variation and 3 2 efficient crop improvement. Gelatinization temperature, gel consistency and pericarp 3 3 color are important indices of rice cooking and eating quality evaluation and potential 3 4 nutritional importance, which attract wide attentions in the application of genetic and 3 5 breeding. To dissect the genetic basis of gelatinization temperature (GT), gel 3 6 consistency (GC) and pericarp color (PC), a total of 419 rice landraces core 3 7 germplasm collections consisting of 330 indica lines, 78 japonica lines and 11 3 8 uncertain varieties were grown, collected, then GT, GC, PC were measured for two 3 9 years, and sequenced using Specific Locus Amplified Fragment Sequencing (SLAF) 4 0 technology. In this study, 261,385,070 clean reads and 56,768 polymorphic SLAF 4 1 tags were obtained, which a total of 211,818 single nucleotide polymorphisms (SNPs) 4 2 were discovered. With 208,993 SNPs meeting the criterion of minor allele frequency 4 3 (MAF) > 0.05 and integrity> 0.5, the phylogenetic tree and population structure 4 4 analysis were performed for all 419 rice landraces, and the whole panel mainly 4 5
In this study, in order to eliminate the effort of population structure between indica 1 3 1 subpopulation and japonica subpopulation, GWAS was proceeded for the whole panel, 1 3 2 indica subpanel and japonica subpanel respectively using the mixed linear model 1 3 3 (MLM) of Tassel v3 [40] , which took the population structure and kinship into 1 3 4 consideration, and the significant P value was set to 4.79×10 -8 . The alkali spreading value can be used to measure the gelatinization temperature , 1 3 9
which is inversely related to GT, and ranged from 0 to 6.15 with an average of 2.86 in 1 4 0 2014, and 0 to 7 with an average of 3.74 in 2015; The gel consistency spanned 26 to 1 4 1 100 with an average of 67.91 in 2014, and 6 to 100 with an average of 70.94 in 2015;
1 4 2 for the pericarp color trait, the number of rice landraces with white, red, black color is 1 4 3 308, 97, 14 respectively ( S1 Table) .
4 4
Analysis of SLAF-seq data and development of SNPs 1 4 5
After sequencing data quality control, a total of 67,665 SLAF tags were obtained with 1 4 6
an average sequencing depth of 8.75×. Ultimately, 56,768 polymorphic SLAF tags 1 4 7
were retained when aligned to the reference genome (S2 Table) . with GC was obtained, also both the whole population and indica subpopulation.
7 2
Interesting, the two QTLs were both located on chromosome 6 (Fig 4, Fig 5) . For the 
9 3
The ALK gene encodes soluble starch synthase a(SSIIa) and is responsible for 1 9 4
GT of rice [7] . Some researchers have analyzed the SNP in ALK gene, and considered 1 9 5 that SNP variation is the main factor of gelatinization temperature change [41] [42] [43] . We 1 9 6 also found a SNP Chr6_1807797 (P=2.53×10 -8 ) which was significantly associated 1 9 7
with GT located in the Wx gene region in 2014, which further verified the correlation 1 9 8 between the ALK gene and the Wx gene ( Fig 4) . were not consistent between researchers (http://www.gramene.org/). Gel consistency 2 0 2 is inversely related to amylose content, we performed Pearson correlation analysis for 2 0 3 gel consistency and amylose content trait, and reached the same conclusion (S5 Table) .
0 4
Many researchers believed that the Wx gene located on the Chromosome 6 of rice is 2 0 5 the major gene controlling the gel consistency [44] [45] [46] , and some other GC-related 2 0 6
QTLs located on chromosome 1, 2, 3, 6, and 7 were also detected [47, 48] . In 2014, in 3 0 9
In this study, a GWAS for GT, GC and PC of 419 rice landraces core germplasms 3 1 0 from guangxi was performed, and it was concluded that ALK is the major effect gene far, more than 20 QTLs for gel consistency have been detected 3 1 4 ( http://www.gramene.org/) in rice, which located on chromosome1, 2, 4, 7, 11.
1 5
Many researchers asserted that Wx is the major gene for GC [7, 45, 46, 56] 
